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(54) ELECTRODE SUBSTRATE FOR REFLECTION TYPE DISPLAY DEVICE AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain excellent durability and heat resistance and 
high light reflectance even when silver is used as a material of a conductive film by 
forming an inorg. insulating film on a conductive film pattern corresponding to the 
display face of an electrode substrate for a reflection type display device. 
SOLUTION: The electrode substrate 1 7 for a reflection type display device 
essentially consists of a glass substrate 10 and a Si02 thin film 11, adhesion layer 
12 silver-based thin film 13 and inorg. insulating film 14 successively deposited on 
the glass substrate 10. The inorg. insulating film 14 is formed on the display part of 
a conductive film pattern corresponding to the display face 15, while the inorg. 
insulating film is not formed on the terminal part 16 of the conductive film pattern 
which needs electric contact. The inorg. insulating film 14 is formed by sputtering 
with using a sputtering target comprising a mixture oxide of cerium oxide 
containing niobium oxide. The adhesion layer 12 essentially consists of indium 
oxide with addition of cesium oxide, tin oxide and titanium oxide. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrode substrate for reflective mold displays characterized by not carrying out the 
laminating of the inorganic insulator layer on the terminal area of the electric conduction film pattern 
which carries out the laminating of the inorganic insulator layer on the display of the electric conduction 
film pattern equivalent to the screen in the electrode substrate for reflective mold displays which made 
the electric conduction film pattern of the two-layer configuration of a glue line and a silver system thin 
film arrange on a substrate, and takes electrical installation. 

[Claim 2] The electrode substrate for reflective mold displays according to claim 1 characterized by a 
glue line being a glue line chosen from either [ at least ] a metal thin film or a metallic-oxide thin film. 
[Claim 3] The electrode substrate for reflective mold displays according to claim 1 or 2 characterized by 
a glue line being the mixed oxide which uses indium oxide or a zinc oxide as a base material. 
[Claim 4] The electrode substrate for reflective mold displays according to claim 1, 2, or 3 characterized 
by a silver system thin film consisting of a silver alloy which added the metal chosen as silver from 
platinum, palladium, gold, copper, and nickel one or more sorts. 

[Claim 5] The electrode substrate for reflective mold displays according to claim 1, 2, 3, or 4 with which 
thickness of a silver system thin film is characterized by being in the range of 50nm - 300nm. 
[Claim 6] The manufacture approach of the electrode substrate for reflective mold displays 
characterized by not to carry out the laminating of the inorganic insulator layer on the terminal of the 
electric-conduction film pattern which carries out the laminating of the inorganic insulator layer by the 
sputtering membrane formation using the mask which has predetermined opening, and takes electrical 
installation on the display of the electric-conduction film pattern equivalent to the screen in the 
manufacture approach of the electrode substrate for reflective mold displays of having made the 
electric-conduction film pattern of the two-layer configuration of a glue line and a silver system thin film 
arrange on a substrate. 

[Claim 7] The manufacture approach of the electrode substrate for reflective mold displays according to 
claim 6 which the target used for sputtering membrane formation of an inorganic insulator layer is a 
conductive target, and is characterized by the thin film formed on the electric conduction film of 
sputtering serving as electric insulation substantially. 

[Claim 8] The manufacture approach of the electrode substrate for reflective mold displays according to 
claim 6 or 7 characterized by the target used for sputtering membrane formation of an inorganic 
insulator layer being a target containing cerium oxide. 

[Claim 9] The manufacture approach of the electrode substrate for reflective mold displays according to 
claim 6, 7, or 8 characterized by only for a terminal area leaving a photoresist pattern and using this as a 
mask at the time of sputtering membrane formation of an inorganic insulator layer after making an 
electric conduction film pattern form by etching. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is easy electrical installation especially about the electrode 
substrate for displays used for a liquid crystal display, an I/O device, PDP (plasma display), or EL 
(electroluminescence), and it is involved in the electrode substrate for reflective mold displays excellent 
in thermal resistance, and its manufacture approach. 
[0002] 

[Description of the Prior Art] The transparency mold liquid crystal display of a liquid crystal display 
which contains the light source (lamp) as a back light is common. However, these transparency mold 
liquid crystal display had large power consumption with the lamp for back lights, and since the time was 
short when it is a cell drive, it had the problem that harnessing the description as portable [ which a 
liquid crystal display should have essentially ] could be being finished. For this reason, development of 
the liquid crystal display of the reflective (that is, lamp for back lights is not built in) mold using outdoor 
daylight is active in recent years. 

[0003] As a reflective mold liquid crystal display 2, as shown in the mimetic diagram of drawing 3 , many 
things made into the structure which carried out the laminating of the reflective film 31 and the color 
filter 32 one by one at the liquid crystal [ of the tooth-back substrates 30, such as glass, ] 39 and field 
side which counters are proposed. In addition, according to the predetermined pattern, two or more 
formation of the pixel (it is only hereafter described as a pixel) of the light transmission nature by which 
the color filter 32 was colored R (red), G (green), B (blue), etc. is carried out. Moreover, the reflective 
film 31 may be used as a reflector which served as the electrode for a liquid crystal drive. 
[0004] Conventionally, many aluminum thin films are used as reflective film 31 formed in the tooth-back 
substrate 30 shown in drawing 3 . Aluminum can be called metal with the high reflection factor of the 
light of a visible region. Improvement in the display grace of a liquid crystal display is demanded, and the 
rate of a light reflex of an aluminum thin film is stopping however, being able to say it as what should not 
necessarily be satisfied in recent years. Moreover, aluminum also had the problem that the rate of a light 
reflex fell further, when liquid crystal and a glass substrate were touched. 

[0005] For this reason, using silver as a material of the reflective film is proposed. It can be said that 
silver is excellent in the reflection factor of light as compared with aluminum (for example, silver is 
excellent in the reflection factor of light about 10% as compared with aluminum). However, the adhesion 
force of silver over substrates, such as glass and plastics, is low, and when it forms on a substrate as a 
silver thin film, it has the problem of being easy to separate from a substrate. Moreover, when a silver 
thin film is formed on a substrate with silver with high purity, and it heat-treats by being easy to 
condense the silver thin film with high purity under the effect of heat or oxygen, a silver thin film 
becomes cloudy and it also has the problem that the rate of a light reflex tends to fall. 
[0006] The technique which uses as the reflective film the electric conduction film of 3 lamination which 
pinched the silver thin film with the conductive oxide as a technique with which the fault which is 
produced when the reflective film is used as silver, and which was mentioned above is compensated is 
proposed. However, also with this technique, in case the electric conduction film (reflective film) is 
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processed into a predetermined pattern with an etching reagent, the electric conduction film (reflective 
film) receives the damage by etching, and has the problem that the conductive oxide of the bottom 
which pinches a silver thin film especially becomes easy to separate. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention was made in view of the above troubles, and in 
the electrode substrate for reflective mold displays which arranged the electric conduction film pattern 
on the substrate, even if silver is used for it as a material of the electric conduction film (reflective film), 
it is to offer the electrode substrate for reflective mold displays with which it excels in endurance and 
thermal resistance, and the high rate of a light reflex is obtained. 
[0008] 

[Means for Solving the Problem] this invention persons inquire wholeheartedly that the above- 
mentioned technical problem should be solved. Consequently, if the efficient inorganic high insulating 
layer of adhesion is formed on the electric conduction film pattern of the two-layer configuration which 
consists of the glue line and silver system thin film which are the Takamitsu reflection factor and have 
high moisture resistance, it will find out that the above-mentioned technical problem can be solved, and 
this will be proposed. Moreover, in order to harness the lowness of low resistance of a silver system thin 
film, and connection resistance and to give the resistance in an elevated temperature (for example, 
before or after 300 degree C), it proposes forming an inorganic insulator layer on the electric conduction 
film pattern equivalent to the screen of the electrode substrate for reflective mold displays. 
[0009] That is, invention concerning claim 1 is taken as the electrode substrate for reflective mold 
displays characterized by not to carry out the laminating of the inorganic insulator layer in the electrode 
substrate for reflective mold displays which made the electric conduction film pattern of the two-layer 
configuration of a glue line and a silver system thin film arrange on a substrate on the terminal area of 
the electric-conduction film pattern which carries out the laminating of the inorganic insulator layer on 
the display of the electric conduction film pattern equivalent to the screen, and takes electrical 
installation. 

[0010] The ingredient of the above-mentioned inorganic insulator layer should just have a certain 
amount of acid resistance, alkali resistance, and thermal resistance transparently. For this reason, 
although it can say that a nitride and an organic material are sufficient as an ingredient of an inorganic 
insulator layer, it can be said from membranous hardness and a membranous heat-resistant viewpoint 
that an oxide is desirable. As an oxide, they are Si02, Ta 205, Zr02, Nb 205, Ce02, MgO, and aluminum 
203, for example. These mixed oxides are raised, moreover, these — some — Sn02 of an amount, 
Zn02, In 203, and Sb 205 etc. — it adds and is good also as an inorganic insulator layer. Furthermore, 
an inorganic insulator layer can give high resistance by performing heat treatment after forming the 
inorganic insulator layer formed from these ingredients. 

[001 1] The silver system thin film which is a silver alloy is lacking in the adhesion over substrates, such 
as glass, and it has the fault which is easy to separate. What is necessary is just to form in a substrate 
beforehand in advance of formation of a silver system thin film by making into a glue line the metal thin 
film which has the adhesion force to substrates, such as glass, or a metallic-oxide thin film, in order to 
raise the adhesion of a silver system thin film. 

[0012] That is, a glue line uses invention concerning claim 2 as the electrode for reflective mold displays 
characterized by being the glue line chosen from either [ at least ] a metal thin film or a metallic-oxide 
thin film. 

[0013] A glue line may be formed with the metal thin film which consists of an alloy of metals, such as 
aluminum, an aluminum containing alloy, nickel and a nickel chromium alloy, a Magnesium alloy, titanium, 
and a tantalum, or these metals. Or a glue line may be formed with the thin film of the mixed oxide which 
mixed metallic oxides, such as indium oxide, tin oxide, an aluminum oxide, a zinc oxide, titanium oxide, 
and cerium oxide, or these oxides. 

[0014] In this invention, in case pattern processing is carried out, the metallic oxide of the substrate 
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which is a glue line also needs to be able to carry out etching processing with a silver alloy thin film in 
the configuration of a request of the electric conduction film (reflector) of the two-layer configuration 
which consists of a glue line and a silver system thin film by etching. For this reason, this invention 
persons examine the conductive oxide which is easy to carry out etching processing by etchant, such as 
an acid. Consequently, it found out that the mixed oxide which uses indium oxide and a zinc oxide as a 
base material was desirable as conductive oxide. 

[0015] That is, invention concerning claim 3 is taken as the electrode substrate for reflective mold 
displays characterized by a glue line being the mixed oxide which uses indium oxide or a zinc oxide as a 
base material. 

[0016] Subsequently, it can be said that addition of the metallic element of the amount of some to silver 
is desirable when raising the thermal resistance of the electric conduction film (reflector). Moreover, in 
the two-layer configuration which consists of a glue line and a silver system thin film, it can be said that 
it is desirable to add the high metal of work functions, such as platinum, palladium, gold, copper, and 
nickel, to silver in order to raise the dependability of the electrode substrate for reflective mold displays. 
[0017] Therefore, invention concerning claim 4 is taken as the electrode substrate for reflective mold 
displays characterized by a silver system thin film consisting of a silver alloy which added the metal 
chosen as silver from platinum, palladium, gold, copper, and nickel one or more sorts. 
[0018] From the hit where the thickness exceeded 50nm, the rate of a light reflex becomes high and a 
silver system thin film is thickness. The rate of a light reflex is mostly saturated near 200nm, and it is 
thickness. Even if it exceeds 300nm, the rate of a light reflex will not change. Therefore, thickness of a 
silver system thin film Although you may form more thickly than 300nm, even if it thickens thickness of 
a silver system thin film in respect of the rate of a light reflex, or the financial side (manufacturing cost), 
it can seldom be said as that meaningful. 

[0019] Therefore, invention concerning claim 5 is taken as the electrode substrate for reflective mold 
displays with which thickness of a silver system thin film is characterized by being in the range of 50nm 
- 300nm. 

[0020] Since the electric conduction film of the two-layer configuration which consists of a glue line and 
a silver system thin film processed as drive electrodes, such as passive matrices for STN mold liquid 
crystal etc. (the shape of a stripe), needs to form a terminal area and it is necessary to take electrical 
installation in a terminal area, in case an inorganic insulator layer is formed, it can be said that it is 
important to consider as the form which does not cover a terminal area by the inorganic insulator layer. 
It becomes possible by forming an inorganic insulator layer by the sputtering method not to form an 
inorganic insulator layer in a terminal area, after covering with the mask which has the predetermined 
opening pattern which consists a terminal area of a thin metal plate, a resin plate, etc. 
[0021] Namely, invention concerning claim 6 is set to the manufacture approach of the electrode 
substrate for reflective mold displays of having made the electric conduction film pattern of the two- 
layer configuration of a glue line and a silver system thin film arrange on a substrate. The laminating of 
the inorganic insulator layer is carried out by sputtering membrane formation using the mask which has 
predetermined opening on the display of the electric conduction film pattern equivalent to the screen. 
And on the terminal of the electric conduction film pattern which takes electrical installation, it 
considers as the manufacture approach of the electrode substrate for reflective mold displays 
characterized by not carrying out the laminating of the inorganic insulator layer. 

[0022] Here, when it has the big screen and the electric conduction film pattern used as the detailed 
pattern as an electrode substrate for reflective mold displays, it can be said that it is comparatively 
difficult to form an inorganic insulating thin film in order to obtain the electrode substrate for reflective 
mold displays of this invention. That is, although it can say that forming by the technique of RF (RF) 
sputtering is common as for an inorganic insulator layer, it is for covering the electric conduction film 
with a charge at the time of sputtering, and being guided by RF by this technique depending on a pattern 
configuration, and the ununiformity of electric field occurring on an electric conduction film pattern, and 
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being unable to perform homogeneous film attachment, but being easy to produce color nonuniformity 
and thickness nonuniformity. In order to solve this, this invention persons used and did DC sputtering of 
the conductive target, and found out that what is necessary was just to form an inorganic insulating thin 
film. 

[0023] That is, invention concerning claim 7 is taken as the manufacture approach of the electrode 
substrate for reflective mold displays which the target used for sputtering membrane formation of an 
inorganic insulator layer is a conductive target, and is characterized by the thin film formed on the 
electric conduction film of sputtering serving as electric insulation substantially. In addition, RF (RF) may 
be lightly carried at the time of DC sputtering mentioned above. 

[0024] There is the technique of forming membranes to a substrate as Si02 (or SiO) by DC thru/or RF- 
DC sputtering, carrying out little installation of the oxygen using the silicon which doped B (boron) and P 
(Lynn) and gave conductivity as the concrete technique of sputtering membrane formation of an 
inorganic insulator layer as a sputtering target. Or performing substrate heating if needed introducing 
oxygen the same with having used metal targets, such as metal magnesium, a metal cerium, and 
aluminum, as starting material, and having mentioned them above, sputtering is performed and there is 
also the technique of forming membranes as an insulating metallic oxide. 

[0025] Furthermore, Ce02-In 203 which mixed the insulating powder (powder) of Ce02 (cerium oxide), 
and the powder (powder) of conductive In 203 (indium oxide), and was made to fabricate and sinter 
There is also the technique of forming membranes by sputtering using a target and forming the inorganic 
insulating film on a substrate. In addition, Ce02 Powder and In 203 It is Ce02 by mixing and sintering 
[ fabricate and ] powder. In 203 carries out phase separation, and can secure conductivity as a target. 
[0026] By the technique these-mentioned above, a homogeneous inorganic insulator layer without color 
nonuniformity or thickness nonuniformity can be formed on a big screen and a detailed electric 
conduction film pattern. 

[0027] That is, invention concerning claim 8 is taken as the manufacture approach of the electrode 
substrate for reflective mold displays characterized by the target used for sputtering membrane 
formation of an inorganic insulator layer being a target containing cerium oxide. 

[0028] Subsequently, the substrate used for the electrode substrate for reflective mold displays of this 
invention does not need to be transparent, and may be a substrate colored white, black, or other colors 
according to the application of a reflective mold display. Furthermore, the substrate itself may be the 
substrate with which the electrical circuit was formed, or a substrate with which the solar battery was 
formed, and you may be the substrate with which semiconductor devices, such as an amorphous silicon, 
polish recon, or MIM (diode component), were formed. Furthermore, a polarizing element, a diffraction 
grating, a hologram, the light-scattering film, lambda/4 wavelength plate, a phase contrast film, a micro 
lens, a color filter, etc. may be formed directly or indirectly on the electrode substrate for reflective 
mold displays of this invention. 

[0029] Moreover, since the electric conduction film (reflective film) concerning this invention is low 
resistance, it can be used for the signal lines and bus lines of a component, such as TFT (thin film 
transistor) and MIM, and can be used for these and a pixel electrode at coincidence. 
[0030] 

[Embodiment of the Invention] Below, based on a drawing, it explains about the example of a gestalt of 
implementation of invention. 

As shown in <example 1> drawing 1 , the electrode substrate 17 for reflective mold displays concerning 
this example 1 The glass substrate 10 (the Nippon Sheet Glass Co., Ltd. make, H quart article) with a 
thickness of 0.7mm, Si02 by which the laminating was carried out one by one on the glass substrate 10 
The principal part consists of the thin film 11 (40nm of thickness), a glue line 12 (25nm of thickness) 
which uses indium oxide as a base material, a silver system thin film 13 (thickness 150nm), and an 
inorganic insulator layer 14 (65nm of thickness). 

[0031] Here, the inorganic insulator layer 14 of this example 1 formed niobium oxide by sputtering 
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membrane formation using the sputtering target which consists of a cerium oxide mixed oxide contained 
1 5% of the weight. 

[0032] A glue line 12 adds cerium oxide, the tin oxide, and titanium oxide to the indium oxide which is a 
base material. The presentation is indium 88at% (atomic ratio) and a cerium at the atomic ratio (let an 
oxygen element be no count) of metallic element conversion. 8.5at% (atomic ratio), tin It could be 
titanium 0.5at% (atomic ratio) 3at% (atomic ratio). 

[0033] Moreover, the silver system thin film 13 is gold to silver. 1at% (atomic ratio), copper It considered 
as the silver alloy which made 1at% (atomic ratio) contain. 

[0034] The electrode substrate 17 for reflective mold displays concerning this example 1 is formed in 
the following manufacture processes. 

[0035] First, vacuum suction of the washed glass substrate 10 was contained and carried out into the 
vacuum tub (sputtering system). Subsequently, it is Si02 with the sputtering method, without taking out 
a glass substrate 10 from a vacuum tub. Continuation membrane formation of a thin film 1 1, a glue line 
12, and the silver system thin film 13 was carried out. In addition, heating intentional to a substrate was 
not performed at the time of sputtering. 

[0036] After taking out the glass substrate 10 from the vacuum tub after the laminating membrane 
formation mentioned above and applying a photoresist on the silver system thin film 13, pattern 
exposure was performed to the glass substrate 10 through the pattern mask for exposure which has a 
predetermined pattern. Subsequently, negatives were developed to the glass substrate 10 and the 
photoresist pattern which exposed the electric conduction film (two-layer configuration of a glue line 12 
and the silver system thin film 13) according to the predetermined pattern was obtained. That is, the 
photoresist pattern after development is exposing electric conduction film parts other than the part 
which is finally needed. 

[0037] Subsequently, dissolution removal of the electric conduction film part exposed from the 
photoresist pattern was carried out using the sulfuric-acid system etchant containing the 1 % of the 
weight of the 2nd cerium ammonium of a nitric acid. Then, it re-exposed only at equivalent to the screen 
15 which shows a photoresist pattern in drawing 1 , then the time, and only this part carried out 
exfoliation removal of the photoresist pattern. That is, the photoresist of the part equivalent to the 
terminal area 16 shown in drawing 1 has left. 

[0038] Subsequently, the inorganic insulator layer was formed all over glass substrate 10 using the 
sputtering system. Then, re-exposure was performed all over glass substrate 10, and the photoresist 
pattern which is in terminal area 16 part using organic lye was removed after an appropriate time. By 
this processing, it will be in the condition that the silver system thin film 13 was exposed from the 
inorganic insulator layer 14 by terminal area 16 part. 

[0039] Next, temperature Annealing processing which performs heating at 230 degrees C for 1 hour was 
performed, and the electrode substrate 1 7 for reflective mold displays shown in drawing 1 was obtained. 
[0040] To the substrate 17 for reflective mold displays obtained in the manufacture process mentioned 
above Even if it hung heat treatment around 300 degrees C, decline in the rate of a light reflex was not 
seen, either without screen 15 part becoming cloudy. Moreover, although terminal area 16 part became 
cloudy, even if it performed electric mounting to the terminal area 16, it is low enough, and the reliability 
evaluation after an elevated temperature and a highly humid endurance test (a substrate is left under 
the condition of the temperature of 60 degrees C and 90% of humidity for 1000 hours) is also 
satisfactory, and connection resistance of a terminal area 16 was good. 

[0041] In addition, in order to avoid the color nonuniformity and thickness nonuniformity of an inorganic 
insulator layer at the time of membrane formation of the inorganic insulator layer in this example 1, the 
device which floats electrically completely a sputtering system and a tray (metal frame into which a 
glass substrate 10 is put), and a glass substrate 10 (that is, it insulates) is performed. 
[0042] As shown in <example 2> drawing 2 , the principal part consists of a glue line 22 (25nm of 
thickness) by which the laminating of the electrode substrate 27 for reflective mold displays concerning 
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this example 2 was carried out one by one on the alkali-free-glass substrate 20 (the Corning, Inc. make, 
1737 material) and a glass substrate 20 with a thickness of 0.7mm, a silver system thin film 23 
(thickness 150nm), and an inorganic insulator layer 24 (65nm of thickness). 

[0043] Membranes are formed in DC sputtering using the mixed oxide target which the inorganic 
insulator layer 24 concerning this example 2 becomes from cerium oxide, titanium oxide, and indium 
oxide here, introducing the oxygen of an amount a little. In addition, the presentation of a mixed oxide 
target was made into indium 59at% (atomic ratio) titanium 1at% (atomic ratio) cerium 40at% (atomic ratio) 
in the atomic ratio (let an oxygen element be no count) of metallic element conversion. 
[0044] Moreover, the glue line 22 and the silver system thin film 23 were considered as the same 
presentation as the above-mentioned example 1. Furthermore, the manufacture process of the 
electrode substrate 27 for reflective mold displays of this example 2 is temperature about the conditions 
of the annealing processing which is the last process. It was presupposed except having considered as 
heating at 300 degrees C for 1 hour that it is the same as that of the manufacture process of the 
above-mentioned example 1. 

[0045] To the electrode substrate 27 for reflective mold displays concerning this example 2 Even if it 
applied heat treatment around 300 degrees C, by the part equivalent to the screen 25, appearance- 
change of nebula etc. was not observed and did not have decline in the rate of a light reflex further, 
either. Moreover, it is lower than electrical installation resistance of the transparent electrode which 
consists of ITO (mixed oxide of indium oxide and the tin oxide) with common electrical installation 
resistance of a terminal area 26 also about mounting of a terminal area 26, and the reliability evaluation 
after an elevated temperature and a highly humid endurance test (a substrate is left under the condition 
of the temperature of 60 degrees C and 90% of humidity for 1000 hours) is also satisfactory, it was good, 
and the dependability of a terminal area 26 was enough. 

[0046] Furthermore, the color nonuniformity of the electric conduction film or coloring by formation of 
an inorganic insulator layer were not seen, either, but the good electrode substrate 27 for reflective 
mold displays was obtained. 

[0047] In addition, the rate of a light reflex of the electrode substrate 27 for reflective mold displays 
concerning this example 2 is the wavelength of light. By the way as compared with 550nm about 95% and 
the case where aluminum is used as the reflective film, it was a good rate of a light reflex high about 10%. 
[0048] 

[Effect of the Invention] The electrode substrate for reflective mold displays which has the thermal 
resistance in an elevated temperature (for example, before or after 300 degree C) whose conventional 
substrate which consisted of electric conduction film considered as the two-layer configuration of a glue 
line and a silver system thin film was inadequate, and fully harnessed the silver Takamitsu reflection 
factor by this invention can be obtained. 

[0049] It has a merit, like since it makes into the requirements for a configuration to form an inorganic 
insulator layer on the silver system thin film which is a reflector, can omit the formation process of the 
inorganic insulator layer called the overcoat by which the laminating was carried out on the display 
electrode for liquid crystal when STN mold liquid crystal etc. was used conventionally, and, furthermore, 
in addition, simplification of the manufacture process of the electrode substrate for reflective mold 
displays is attained at the electrode substrate of this invention for reflective mold displays. 
[0050] 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The explanatory view showing one example of the electrode substrate for reflective mold 
displays of this invention. 

[Drawing 2] The explanatory view showing other examples of the electrode substrate for reflective mold 
displays of this invention. 

[Drawing 3] The explanatory view showing the example of a reflective mold liquid crystal display typically. 
[Description of Notations] 
2 [ ] Liquid Crystal Display 
1 0, 20, 30 Substrate 

1 1 [ ] Si02 Thin Film 

12 22 Glue line 

13 23 Silver system thin film 

14 24 Insulator layer 

15 25 Screen 

16 26 Terminal area 

1 7 27 Electrode substrate 

31 [ ] Reflective Film 

32 [ ] Color Filter 

33 [ ] Overcoat Layer 

34 36 Transparent electrode 

35 [ ] TFT (Thin Film Galvanized Iron JISUTA) 

38 [ ] AG (Acid Resisting) Film 

39 [ ] Liquid Crystal 
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3 ££*©&**£&**&<■£!«&££. 

m&B 5 ] 8Xffll©IUJtf , 50nm~300nm 
©«Ht»*wt*»«i-r*BI*3Sl. 2, 3£fcfi 

IW*«6] a«±fc, &»Bi&Si&lgi©2B#ifi!t© 

*©«jfi*j*«r*t»T, ^wiziam-tzmnmrt*- 

*/ty*U>^i«itKJ:D*«li»***»U do. 
£ft * £ £ £$#88: t T -5 W*^ 6 tCfBtt©£«- SI 

*s«ffl*ss«©«it#ffi. 

[0 0 0 1 ] 

tU#S«. PDP {?=j%-?=T4 XfU) . »51>I1E' 



(2) 

<? 

©S>g£S;KSM33. 
[0 0 0 2] 

[*£*©&«] »tft*^S«tt, A*-y^7-f htUTft 

< hffl5>yt:J:*a!UMI*3&***<. *?&ig»i©*^ 
«ffiffll^lBI*«fi^fc«>. **«ft«S£«JWr'<3« 

io v9?4 bmyyzf&ftMVte^) RMM<Dmikm*8i 
■ ©WBtfSBtfcoTH*. 

[0 0 0 3] £|*£!%&&*£B 2 tH, 0iJ^tt*S3 
©^iCBltC^-rJ;f>l'. ^f7^*©«ffiS«30©*S39 
fc»flrr*iB«K. £*f®i31*Jcktf> * 7-7^*32 
L &«ifi £ L fc t> © < «$ £ nt V> -5 . 

t>7-7j )i?mz. mz-Hr m) . g 

(ft) . B (») «K»fi3nfc3taiHt©H* <« 

t. mizwmtm-?) a*. Bflfc©/t*— >fctt-3T** 

•5. 

[0004] ffi*. 031:^1-, flfiia6«'30C»j«-r* 

£WBI3li:L-T. 7^50MW#<«ffl^tlTU 

■Ste©ft±^®#2nT^-5>t>©-e&r). t^sx^a 
*^©7tsw*«. &-rL%>siS'r'*trt>©£ttv»*.fc 

30 ^SfeJofc. 

[0 0 0 5] Z\<Dtzl£>. SWK©**f£bT«*ffl^* 
Zl£#JtSgSnTt>St>©T£-S. T;l/5n^A 

lO%eSMn-5) . U*»U ffite, #77.^7°77.^7 

*IH£»jSL.fc*£, ttft©Wl»«*lttt, *^»»*© 
40 ^g-CS*L^^fe©T*D. S»ffla*ffofclB, ffi^ 

[0 0 0 6] R»*Sfiilft*#CtU5±JlilfcX 

^*«5S*£bT, mm&&mn&mimizT:&&L 
fc, 3)i«fifc©i»«ii)t*R»«fr4aiB3j«a*snT 

(SJtii) s0f«©^^->»:iDx-raiR» *«Bt (s 

50 PFp^^**^. 
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(3) 

3 

[0 0 0 7] 

>&EKUfcs»a!«*s«ffl«a»*ic*jir»T, mm 

[0 0 0 8] 

S»sp A < &*tt© N ^ *««g»« £ ffi2fiSm «±I2 ©m 
b, fro. 300*Ci[«) T©Wtt2r«pfe 

[0 0 0 9] M&fll K«:b£fg93te. ££ 20 

±fc, jMM££**K®2JMIj£a*mi(/'t4r-->£ 

[ooio] ±&m®mmm<Dtt®ii* a«r. a^. 

Ttt, 0«;Ui, S i O2 > Ta2 O5 > Z r O2 . Nb 
2 O5 , Ce02 > MgO, A 1 2 O3 ^ne>(0Ji 

&m.fc®i)<&\i e.n^. sfc, zinsjc^sosno 

2 , Zn02 , I n2 O3 , S b2 O5 H^inbTSI 
[0 0 11] tt0£&-?&£tt£fflKtt. fiyX^Og: 

[0 0 12] »3j&B2Kflkb*SS91tt, S«P 

[0 0 13] 7;W5=9A^7^5^ - 

•yWZ7^- £DA-&&, v^v-i^A-g-^, so 



[0 0 14] *ft9!C:&fr>T. lyfy^tTMlt 
ffi*»8££frSfc£2]Ilf$f&©3*«g| (SMlg) *0r 

•vf¥>hi:ioi»7 ^>yjnx b^T^*«ttStffc$i 
T, Bfc>f >s>*A*»{tE»*S#£-r*g'&Btfl;* 

aw* b n n t ^m^fc bfco 

[0 0 15] -Tttfc-fe. »#3B3K«to*5SWH. 

Bfr\ Kft-r >i?02*&z>M*m{tmm&&tt£-?z>M 
[0016] &<^-e. ^©s^fs©^^*©?^ 

tt. ©»gH4£ft±£i*3?ATi(f 

I«iRSlltias©ffl«tt*Si±st4fc»i:*fi 
bl^<hl^*.£. 

[0 0 17] fcT, »3je:B4K«fe*SB9itt, 
Hfr\ /l^v^A, ffl. — yir^S 

1 S&USft S n-5 & £ ifebQ b cfc K> tS.%> Z\ t 

*»«d:r*s«*a!**s«ffl**as«tbfct>oT» 

•5 = 

[0 0 18] *©KJP*»50ni*iBAfc*fc 
0^e.7 , 6S*t*^<^tO, KJ9 200nm{tifiT^K#«5 

^(Dtztb. mmmmommz 300nmJ;DJ*< 

[0 0 19]tiEoT, «*«5tc«t)?>»aj«, 
IK©Bgif*i, 5 0 nm~3 0 0 nmOfSffl(Ca5-5^<h€: 

i-r -5 si>fs**SHffl mmmm t b fc t> <dx$> 

[0 0 2 0] S TNa*lfflfti'©*ttT h 'J (X 

u i&^mizTnfs.m&m&tz&E&sbzrctb* mm 

m£<DMP/t37->£WT&V7.£T#A-bfc&« X 
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(4) 

5 

too2i] -rfcfas. m^6\z^t>^m\t, mm 

[0 0 2 2] EttaS^SMtlXCit 

ft) Z/Xy^U>yo#fltT»J«T*Ct38*— «Wfc^» 
o&O, *&, /^->Wi:iotliRFi; 

[0 0 2 3] T&toS, R#H7K:ff;b*Sfi«tt, 

[0024] mm&mmoxrty 2 

RF-DC7/'i7^ l J>i'l:J;0, S i O2 (ftt>U 
S i O) £LTSffiKj£l!-r*^ffitft»*. & 

^—yyhfcUMMMtfcU ±tf!b£©<!:|lr|1£lcS?fil£ 40 
mwtt&b, *fc. &C£ft>UT£KftlJlft£fTlrO 

.[0 0 2 5] SSCtt, itt»tt©Ce02 (SI 
ffrt'J^A) CD©* (/^^-) fc, «*tt©I n 2 O 
3 (SMfc-Ov^A) CD©* VV}?-) iL*m%VtfL 
J*. m&ZVfz. Ce02 - I n 2 O3 <D?-¥y h£ 
ffll^TXrW* 'J 9 J&BgU tfiM£«)MMII« 

SfiLLCfiHRt-S^fcfcW*. ft*. Ce0 2 <D©* 
t. In; O3 cD©*££ig£Le£f5, »«T*c:t so 



T% Ce02 t I n 2 03t*«ffil»l»bT, h 
t L T*«tt**ai«Tf £ * t> CDT & * . 
[0 0 2 6] ^nb±3zfiUfe^fetC«ti9. ^Ciaffi^o, 

[0 0 2 7] Ttttoft. »#B8fc:«;b*SS9itt, Mi«K 
-5. 

[0 0 2 8] JfcHT, .*5BW©R»S!**S«fflfllffi» 
fiaffl&KJfcUT. fife. iife£fc«^-©fffi©&t;:#fi 

•>'J3X Sfctt. MIM (^<*-HJ(fF) ^©¥«l 
ftJHP, EWMfc?\ *n^7A, ttft&lB. A/4z£g 

[0 0 2 9] *£9iCf*;b£«ttR (EMR) 

tt, fi'fittTftifcft, TFT (llh?^^) 

m i um^m^fDmnm^T,^^ >tz&m-c&* zn 

[0 0 3 0] 

<n»j 1 >m 1 tc^-f «t 5 k, *£i»0ij 1 K«to*fi 

0 (B*«5g^ («0 8. Hn-hS) £, 
0±\zM'Amm2tirz. Si0 2 ««ill (ffiJP40ni) 
t. Kfl2<>5>SA*ai»fc-*-*J**»12 (H*25nm) 
£. (MP 150nm) MflMftRR14 (KJP 

65nm) £T*©£S**«lllJS;SnT^*>. 
[0 0 3 1] CCT, *&»m ©MM*&*Kl4tt. ft 

[0 0 3 2] »*«12», S«T»*KflS'f >v^A 

fct>©T**. -tOfi^tt. ^S7C^»#©K^/t— t 
>h (j^?g7C*«y-*'?>hi-r-5) iCT, -f>3?»> 
A88at% (tS^M— fe>h) , -fe'J^A 8. 5at% (S^f 
/t— t>h) . 7.X 3at% (Bf^-t>h) , ^> 
0. 5a tX (ft*F/t~fc>H tbfc. 

[0 0 3 3] ffi^«Hl3«, «K. ft latX (SC 

fA-t>h) , m latX (Kf^-t>h) 
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(5) 

7 ' 

[0 0 3 4] ^jUSflll \z&£>z%.ttM&*&&m&m 
[0035] fo®vTz%7 7.&mQz, m^m 

«$ffSU3£&afflkJ$IIBbfc:. ft*. XA°-y*'J>^© 

[0 0 3 6] ±J£L.fc«Ji^K«, #7*£«lO£*S» 'o 
ttfrgftQUU «*J»K13±K7> 

rmmm mmmntm^mmizt<o2mmm zmta, 

[0 0 3 7] 3fcV»T, 5ii?m2-k'J^A7> ; tr:^A 1 

<D3t>£, 7*hU^b/^ — >%. Bl+fC^rfS* 
jB15fcffi*rr*££S©*W*3fcU Z<Dffift<Dfr7* 

K*T*^«16Kffli3-r*»ffi©7* hU-^ Mi»L 
TlA-5%>©T&5. 
[0 0 3 8] *^T. XA7^U>^gI^ffl^T> *g 

**ffl^iB^«l6»filC**7* h l^v 5 ^ hA*->£ so 

»Kl4J:-0«**fflll3*t«mUfctt»i:tt*. 
[0 0 3 9] 230*CK:T 1 B#KJDSft$rfrf> 7 

11»eU7£»fc. 

[0 0 4 0] ±j*U&Hi6^D-fe*-e»SftfcE$f3!a 
^S«fflSffil7{C 300'Cffi«©flM&3£»tfT I b, 

+»tm<, *o. «ia. iSs©WAttx7.h (ia«6o 

■C, «*90X©*frTlcWR*1000l*IIMI[«r«) <£© 
[0 0 4 1] ft*, #3Hi£#J 1 ££t*Sffitii£ftllR©j£ 
Xyj? i) hu- (#57.»giO£An 

#3&»r (r*t>T&. *»-r*) i**fro &*>©-?» 

[0 0 4 2] <!HSS0iJ2>B2l^-rcfc5t^ *^SS^J so 



8 

2 fc«to*KS*3!S*S«flJ««S*i27tt. 7mm 
©*7^*'J^7^S«20 (a-->i^a®. 17 3 7 

(JSt/i25nm) t, ftft80t23 (MP 150nm) 
1118124 (ggJ965ni) iW©±IWM$ntV^. 
[0 0 4 3] ECT. *HSKM2(C«t)-S)^flliKiKIR24 

!AlW?>DCX/t7i"J >^(CT^bfe : fo©T$> 

ffWlg^A— t>h (&St7t5itte/-#'}>h<i:T<5) 
•KT. -fe'J?A40at% (HHPA— t>h) . ^>lat 
% (BfA-- t>h) , -Y>v«}A59at% (f^-t 

[0 0 4 4] &*1122*<*:tf££&fflt23tt. ±B 

*S£#|1 «h|s)CffifiKi:Ufc„ #fSiS« 2 ©Kl# 

S!k*g«ffl«®K«27©Sjgyp-fe7.«, »»^n-fe 
^T?**7--U>^ffla©*#*fi« 300"CtCTl«f 
IBftU»t U&BWtt, ±fB*S6#J 1 ©Sigyp-trxtl^ 
-ilt. 

[0045] 2 \z&t>2>fcmmm7Kmwmmm 
is-r*«ffiTtt, a»»©*ij&«jEft;««*3ft-r. * 

6K3ttRW*©fiT*>«t*»ofc. *PF«26©££ 
KHLTfc. ^SB26©«^WS^fi*i«. -ttWftl 
TO (Ifk-f >->^AtiftXXi©f|^ifti) a»s 

i«S©if Mfe^X h (»«60 , C, fiflE90X©*fl=TKX 

«eioooi^w»«-r*) a©fi*ttWffit>iRi]ift< a» 
[0046] $e>tc mmf&mtWk<DBMz£z>mnme> 

SS27dif#e.nfc. 

[0 0 4 7] ft*. *^Jfi«2K«to*S»a!**S« 
ffl®@*1S27©^S***«. 7t©&ft 550nm©iC5T' 

[0 0 4 8] 

[5gHJ©$«] tt*B<!:ffi»»^<h©2 
T&o^ («Atf. 300^^^) T?©BS»tt*# 

[0049] ^^.icjpat. *^^©sw§yg^smffl 
msssTii. Kmmmt:h^m^nm±.\zum.mmm 

fc*-/N*-n-htDf»$n^«^«e^©^p£7 p p-k 

7>£*BST#, R»l!*^K«ffl«*a«©«ii^n-fe 
^©lBHMbd«pIllfCftS<*©^ 'J -7 h tfff* t>©7? * 
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[0 0 5 0] 
[BBB©«i¥fcW93J 

[0 2] *%^©sit3ys*ssffl*ffias©ftiio*^ 
[03] R»5!*a**»««)w**^«»c^-r»iw 
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